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(54) DATA PROCESSOR USING FLASH EEPROM 

(57)Abstract: 

PURPOSE: To reduce the number of parts by attaining conventional 
ROM and EEPROM functions only by a flash EEPROM. 
CONSTITUTION: The flash EEPROM 145 is divided into four blocks 
1 to 4 and a rewriting program, control information and a system 
program are stored in respective blocks 1 to 4. The control 
information is duplexedly stored in both the blocks 2, 3. Thereby even 
when power supply interruption or any other error is caused during 
the updating of one erasing block, the control information of the other 
erasing block is normally held. Since control information in a valid 
information is read out, normal control information can be utilized. 
Thus the control information can be prevented from being destructed 
and conventional ROM and EEPROM functions can be attained only 
by the flash EEPROM 145. 
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E P ROM«tg^:r? ^ E E P R OMCD^CCcfc or 
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[fg*:54] SulBSc^aiL#Sii. fulBm 1 4dcfcO'll 
Set" •2)B#octi^ 1 r^*:/p y ^ i ur^i 

n>^ ^^m^':fa :;^tLXik^r^ct^W&.tir^ 

tihu^T'-'^m^mti^^mtixi^^ . 

BuiB^ 1 i6Xxym2<Dm^'^'^ y ^<ou ^7=- ^tsmsp 

^i^^-fu V ^(DmtZ^ ^7"- ^^m^m^"^:^ Tit 



C2) 4tei^8-30 5 1 5 

2 

[fB*^7] mrlB:7'7-^t/^EEPROM5i. 

- ^ jftffi^gT&^^tf -r ^ p y ^ j^tf^wsH 3 nr c ^ ^» 

3(Dr^*:^P-:' ^iB:7^ ^;^'>*EEPROM<Drt 

m^m^t(^^±^nx{.^i>m^<om^^u y^t^^h 

d> © :7- u ^ ^ A ^« :^ CI ^ 7 AS # 

^oT. H?ia03?B*:/P .:^i5'<D:7*py^AF^gCD^iE 

ACD«##^:^^^l&^5ti/cB#^>''ny^A#^§x.^^ 
^TT ^ :7*p iJ^^ A# t gx.#m^ 3 6 «::P:<i*r ^ c <b ^ 
Itmi-r -Ssf*^ 1 tBt8©7=-^«!fflRgo 

[0 00 1 ] 

iKFtc:7^^:;e^;xEEPROM?:WU. 

^ E E p R oucozfu A^iiiT-r ^f"- iS'SftSigs 
20 tcM^r^o 

[0 0 0 2 ] 

[fie*cDj$^] -iKtc. p>f^-i$?^'>^'f-A^*5Cir 

^n^'P-tzy-!?-. ROM. RAM. fccfcO^EEPRO 

uu^^nmi^x\.^ho 

[0 00 3 ] I/OP>hP-'^«. ROM^tSlfi^ti 

/cyp^^A^nff-r^ciccjr-^rtt^^-rio ram 

30 \t-7^ ^uv'u'^y^(D{'m.s.^)rtLX^m^in. ^ 

/cE EPROMtJ I /OP> h P-^CDtat&^ii$^^5 
>^^•^p^-1$^3^^CDSlJ^aItS#SOfe»^4C*|Jffl3t^^c EEP 
R O MCC tss^ $ in1c%mmmt ^h x h s^x 7- A;&^ ^ p - 

A*as&B#^j:<if«:*jC:f^ I /Oa> h p-^(D*b<^ 

[0 0 0 4] C<DJ:^tC. St^fc-C^. yp^^AiStJffll 

^^Ctf)^X^^. 

[0 00 5 ] Li)^U. -ecOSS. R0M:7*P^^A>I:^^ 

^rjit<D^M.^h^^o "tCX. mi&Xitt. ROM(DlX 
Otc:7'7 I'S^^ EE PROMiJ&^fflCi^n-SJc^tC&or 
C^^o >^^':^>'*EEPROM(ir^P--'^m{fi['Cg^f^ 
;ipltgr«>0. cn^<^fflnC*4->^"-F±r:7-pd^^ 
A4ifgw:S*#^^^*«r* Sp 
[0 00 6] ^/c. :7 ^ i/:x E E P ROMCC$iJ®1f fB 
50 4>*g*rt'rn«. se^«gfflL/rc^/cEEPROM:0i^ffli 



C3) 

3 

^ V E E P ROMliy P y ^m&^f"- ^m^i)^f 

^ - ^f)^^^^ t ±x ommmn^mm s nr u ^ 

^^i^^^M^^^^^. C(Dfcisb. m&Vitt. Vy-jiya. 
E E P R OM^fiM U/cil^<DMII14cDlBl±:0^S*Sn 

[000 7 ] 

0 Cc:7 E E P ROM€:ffl(r^^ C i r :7'ci A lo 
j||3&^?>EEPROM«:SiJfflCcS:t:f«)iiii^il*5*0. +»CC 
[0 0 0 8] CCD^H^tiCCDJ:^3:ii=?.tcSi<;z^TfcC?n/c 

mm^fi±X^^J:^(>CL. Sf*<DROM:foJ:a^'EE P 
R OMtSfig* :7 -7 * E E P R OMCD^CC J: o 

[0 00 9] 

iiLXf- iimi:'5J^tJ: 7^':^S^^EEPR O W L . 

[0 0 1 0] dCD-^-d^^ftil^gtcfel^r^. r^-^'vi^ 
:xE EPROM(D2 0(D?g*::^ci ^ tC*fJWf #R*^ 2 S 

jEntmmm^^mmr^mt^x^h. otcf^^-o 
X. mwmn<owimim±xt. m^(DROM:hj:u^E 

EPROM^te^::^^ •:;^>^EEPROMCD^tC<i;or 40 

mmr^ct:f)^x^^o 

[00 11] 

^iy:^fA^W<Dmf&f)^7fk^tlX\.^^. CCD=i>b-^-- 

^vxt-a^^. CPU 1 1 . y -oy^'; 1 2. S/^f- 

AROM13. *5cl:C^' I /On> hP-^ 1 4JS:<i^T 
t,i^o I /Or3>hc2-^ 1 4{i. C(D5^xf-AtcS:t:f 
f^ti^f" ^ :^y'\y^'^^^. F-r-f RS 
2 3 2C7'>'^V;=^. :7n-> f-f'-z^^^^SJ^jri^'cDSa 50 



«l$Pg^8 -3 0 5 1 5 

4 

1. s«i/otcjfe^3n€>isi»(Di/o-Y>af7*-- 

X142. 1 4 3. RAM144. 

*5J:C>':7'7 ':;t^^E E PROM 1 4 S^ffiArc^^^ 
[00 1 2] RAMI 44«. v>r ^7 a::'"Ci-fe 1M 4 
3<D{^«B^iLr<ieffl$n^4><Z)-C^0. CCCCt3:2 

nri>"5o Cne»'^*^':7T«, r^-^u^e^jxEEPROM 

[0 0 1 3] ::7^':^;>^EEPROMl 4 5^S. I/O 
r3>hn-^l 4OR0M::^P^'7A*5cfca'**JiaJtf#a*S 
*flffl(OE E P R OM©afig^ j|31-r S/c««)JCi9:W 6n/c 
^iO-C^jJ^. ^dx.t^ 1 2 8 K^^V hO^S^r^o^-^:;^ 

[0014] CCOVy »:^^'aE E PROM 1 4J*:/P 
^ 1 --yp ^:;^4CD4^@CDf^^:/P^> :57CC^S(I$ *5 
0, ::^P ^ 1 «8 K>'^V .r^^P^:' ^2«4K>'^V 
V. r^P ^3 53:4 K>'^V r^P ^4 « 1 1 2 K^^* 

[ 0 0 1 5 ] :/P y ^ 1 ^C«. 7 ^ i^'oL E E P ROM 

1 4<DS*#A-/P5^'7A7&iS*Slfl5nrt.^€>c ^^^P-^'ti^ 

2 4d<=fcO':/n>:; ^3t^. 'piJ;i^j^>';^T* Aja^jB^tC^Jf ^ 

n-^) I /on> hp-^ 1 4rtcoS'r>'^v>^a:)W»i^b^^!^ 

:/P^:.^2*5j:C;^:/P*:'i?3«:», ISJ— <D*tJfflI 
[0 0 16] ^/c. >^P-:;^2*5<fcO':/P-.'iJ7 3CD&^ 

*ijai1S$R*Sft^xyr<bP^5^tf$BtSjWxvrK:^SiI3 

^ 3 OP ^tf#Bte*fli »; r «s 2 tcij^ $ nr ^ J: ^ 
y>^«iccis^c-:>/ci o<Dx»;r<i:urira$n. p^ 

[0 0 1 7 ] -TJ^ct)^. P^1t««S^xVTK:oiir« 
2a^t&J^j:$nT:fo 6T\ :/P ^2CCS:t:f e>n/c5 1 
2fflOPt^x> h y <t:7'P > ^2^c^C:t6n/c5 1 2<B 

cDP^x> h «; iTi^^eiSfiS^n^^ft 1 0 2 4<iopy 
x>hi;cc. PiJ^f'-iS^j&^miSJft^n^o SP^x> 

[00 18] ^/c. >^P.-;^ ^2fcJ:C>*:/P ^:'^j7 3-en-e 



5 

[0 0 19] :7'7';;>':3.EEPROMl 4cp:/c2 -^i? 1 

tfsn-s I /on> hp-^ 1 4CDffijf^^iftB^-r^o m 

y^yiy:xEEPROMl 4b(D^U':;{7 Idem 

[0 02 n ':/uy ^4<ov'u 

#@^:7*ny^ i^^^l^f ^-r. :/a';/:5'4<Dr7'n^y 
7AMi&rS*cD^^^fl^r^ (;^f*^y:7*S 1 1 ) o C 

:7*D-fe':;1f 1 4 :/n 4 tCtg)W&nr 1^-5 

S*^*«»f-r^ (j^-f- :7-S 1 2 ) . 

[0 02 3 ] y'u^^ j>.w.mmm^mn^ titcm^. t 

y'u-izyVl 4 3ictyuy \i-f^:^^^mi^^^- K-r 
-{:^^^mut^^^hmfcrj:y'u^'^A^^-b'L. 
:/n ACD U fc^s;? 3 V^lfflffi^^ UriE U t 

3. S 1 4) o 

[0 02 4] jEOCiCi;&^Hl^.^n^<!:. y'ti-^vl^l 
43iit. yoy ^4dciism^tixi.>^m^^^y'^ify 

ArtC[>#t§^;t— '5'>*RAM 1 4 4±^Cnt:*-U 
(7sr-'v*7'S 15). ^ORAMl 4 4±rSi^#A;l' 
-^>^ll^f*r'5 (;^T-^:;r?*S 1 6) o cntCcfcO. :/ 
n'>^4 0?ii. ^4"^<Dir:7'p^'7A(7:)#|fiA 

fymit>ti. ^mk. m^m^^'^^'y^ii^^':^xjy ^ 

[0 0 2 5 ] CCDcfc^CC. :/n ^ 1 CDS:^#;l:7*cz^ 

^yt/^EEPROM145 ©rtgOIE^ttCD^ ^ ^ 

4tfJ^cCC^ :^iE-C^nt^. :7^-;/>';a.EEPROMl 4 

'7 2^<0m^ihch'. 2. ^^iA^:7•ai^^ACD>^^*-i^^> 
?Stg[, 3. r?^ >5^^^^UCDS*##A, 4. 

[ 0 0 2 6 ] 0 5 (i. 2 «jb3 n/cSijaitS#ROM»f**f 

tji^yu-^-^-hx^^o mmmn^mmt^m^dc 

CPU 1 1 5J)^6 I /OzJ> hP--^ 1 4CC$lJtaHt$g 



C4) 4$ia3p8-30 5 1 5 
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f)^m.m^ti^. cpui idcjz^mkmwiit. mmmn 

:OiR AM 1 4 4 O^'N' :7 T AtCKIW^n/c^.^.'C^T 

>'^*«>^:7TA*^6:7'7 ^S^jlEEPROM 1 4 5^(D 
X- I /0=i> h P-^ 1 4m9i^9SMt 

[0 02 7] rtj:i:>%. -rfXJ^iy^l 4 3«. J^yyy 

. ^(o^^ :7 T A ccc p u 1 1 ^^^mwfnn^)^^^ 

^tl^t. J^yyrA±<Dm^W^M^7'-'^(0 

10 m^-^i^^^y^hr yy^-r^ C^T'v'zfsz \) . :iK^^ 

X. :/P'fe';^'tM 4 3{S. ^^yyrA(D\H^(^mitl 

^L/c«^^J^o$iJ®tffg:/P'>^^{^^ (::^'f'!:':7-S 
2 3). CCOik. y'^^-^y^-l 4 Silt. zfUy^2(OW, 
m^^ii'z>Xir^h. ^\:iy 3 common C^y-y^S 
24. S2 5) o 

[0 0 2b] ctih^zruy^ (owei^mxkt. i^r. 
20 -^f)mm'mLi^^m'^n^ {^^y-yy^ss d « 

[0 02 9] ccQ^^cc, mmmm,cowsi\t. m^mc 

^mTLW&L^mmi^fcik. ^^'^/:7TA^>'^'-.^:7 7BiC=3 
t"--L. ^'tf A^rf^P^b. :/P ^ 2 ^JESrfa. 

yp*^^3^MSfT^<hCi^^JIIirtf:bn^o ^/c, :/ 
P*:;^2. :/P '>t^3CaiP^5^f='-l>7&5W^/c8?>^B$ 

[0 0 3 0 ] CCDJ:^:^j:Mfr«iiStc<fcf3. :/P-viJ72*J 
<i:o':/p ^3tc^j|5]-<7:)tiJia)tS#a3^>^2M{b$iartS^ 
^n-Sc ^:^c. -:f^<D-:fuy^wmi&T\kdc. *>^-:& 

[0 0 3 \]m^\t2mti^fcummm:>^. 
wsimnt {^xmm'r^tf^^'¥m.r^fc^(oy p 

€>p -rtSify^. '^•P'fe^.lf 1 4 3«. *-r. :/Pu;^2 
<b>^P':'^3CDSlJIB1f$R^J:btS[0r. ^n6^0C^;&>S 
?:>^?:«iai"r€> (;^r'^:'::^'S4 l ) . t?UC>iS^^«':/P 
1^ 2 i :/P ^ 3 (D <i: ^ h(Dpmmm.i>JE^tJi i>(DX 
$>^<DX. t/^-rn*^— m«:/P ^'^2*5W?8!i:/P 
y^X^^tmWi^ti^ (::<'ryy'S42) „ 

50 [ 0 0 3 2 ] :/p 2 <b >^P ^ 3 (ommmm^^- 



C5) 

7 

(Xr!yyS4 3)« :/n ^ 3 (Dl^g:?:i^iEU < J^c 

4) o 

[0 03 3] :/P-;; ^3CDrtS:^5iELl^li'& i.^ :^ y iP 

iE^tt^ie-^e (;^7"-^r7-S4 5) c :/P ^ 2 CDI^S^ 10 
3&^iEt<^CC^it^CCti. >^P^;/d?3:?&^W^>^P*:^i57r* 
Si*lJ»rSn^ (;^f*^:.yS46) o 
[0 034] :/P^;'^2i:/P*;'i73cD^:^<btrt§;!^i 
jEl/Citi^tC«, :7'P-te '>1;M 4 3«. Miffllf&CD^Ci 
:&<Dr^P':r^:S:W?8!ltT-S {J:^f* TT-S 4 7 ) . COJ: 

[0 0 35] H7«. :/P5ri?2. :/P 5^ 3 ic:|9:t:t/c 
pyxi;TCDS^iA.?^'1<>f >i'^^ot:re:7P-5=-i'- 20 

:/p ^'^2CDP^xyr<D5feSI (P^^x> h 1 ) ten 

S5 1)o CCO^mt. l(Op^^ii^^-)i' 

[0 03 6 ] :/P ^2c7:>P^^xl;rcD5fe^ItCP^v=^- 
^:;&s^tija^CCt^. :7*P-fe 1 4 3(3:. :/P '>^3<^) 
Pt5^*S^iA^xUTi&S?t. *S^3i^x»;T5&i??a 
^^ii^Cc^^O^tSS'i? > h «r#*3Z.^Ji< ^ > ^ <b L 
ri^iS^-S (;^T**:^>''S5 2) . tL/:/p->':J7 3Ccp^ 30 

4 3«. :/P ^2cDP^'xy rc7:>5fe8Mx> h y 

[0 03 7 ] ^/c. :/P-^d7 2©P^xyrcD5t3K^CP 
^'7='-:$r*^^¥a*r'2>i©'&tC«. :7*P-fe 1;M 4 3 (i. 

^il/TS^S-r^ (Xt-->:7'S 5 4) « :/Pt:»^>2tC* 
##iA^xyr:^)^#aEL/^j:l^ia'&tC(*. V'U^tv^lA 
3t3:. :/P *:':5'3(On^*S^jA^xyr^J¥L/. *S 40 

^lA^xyr^^^-Sit^^^^cD^feSlx^ h y^s^jA 
^ 3 ccp i^7^#^iA^x y r3(?i^^!!^t^±#fiLJ^^c^ii 

©5fegHx> h y^§*iAJ5f;j<^>i5?iOr9i^T^ 
f-^^:/S5 3) c 

[0 0 3 8 ] C(D<I:'!>CC, ^^'P :^2 4d^O':7'p •;.:57 3 
(DP ^'x y r« y > ^tt^cOM l/c i oqx y r <t lt 



it#B8^8-3 0 5 1 5 
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iA^5^Pi5/xyT3&iil^^^c<3&:S<f:. SStMOpyx y T;&i 
iA^ n ^X y T3&^t: < fX^m^C V viy:xl^j^'^XU^ 

xyr*fil«ur*5< ci^j^WSbi^ */c, p^*s 
*ii^xyr;j^g|ori^3&Ciiii'&^c«. pd^^fiSffiLtc 

[0 0 3 9]H8«. u^s,vr^mm'r^fcisb(fcm:> 

cert*. yUy^3<DU^x.Vr^C^^f)^^J>tj:<U 
ti. :/P!y i5'2(DPi^xyT4rgi-rSti'&S:««J^Or 

[0 04 0] y'U-^yVl 4 3ti. ^-r. :/P-^^2C0 

F^g (ftiJ®t»$Bxyr*5j:o'p^xyr) ^/N'-y:7TB 
CcSl^ajO. P^xyTCOrtS:ri:t:f«::t-;l/ *•! " (cf 

(X-r :7'S 6 1 ) o ^Xl^r. •7*P-fe-;^1f 1 4 3ti. 
:rp ':;^2cDr^*^tf -5 {:^v'yy'se2) , c<D?^. 
:7'n-fey1f 1 4 3ti. >'^'•:;r?T BC7:>rtS^:^P^:'^2CC 
»^3^tf (Xf---;:7-S 6 3 ) o CCDti-^. :7 t B© 

p^xyr©p*9S« xhhfci^. *ijapit#a J. y T 

CDI^S/cC:f p ^ ^7 2 ^S^iA^n. vyr BCDP 
ct^&cLT. :/Py i'2cOP^xy:7/ct:r;5^tfi*$n 

[0 04 1 ] H9«. SHXSn/cP^T^-t^f^P^xy 
rt^mt^ht^W^^^^yvi-^^^-vx^^. y'u^ 

•;/1^l43«. CPU 1 l;6>6pyT-'-t$?<D«*iA^|g 

^^P^;;i!7|^^C*#t3A^P^x>h y:;&5^^fgr. 
«2^@fet±^-:»rVi-2)3&>S7&>«riH-^-5, (::^Tvy'S7 
1) o 2<i«±^-5rt^ti«. :7'p-fe-ylM 4 3«. S 

ixu/cp^f^'-a'^#t3A^:i<^>t^rfg^$n^{4g 

*5< (XT-ry^'S? 2. S73) o 
[0 04 2];^:^C. 7'P-fe'^-tM 4 3(i. MSifsn/cg 
#iA;2f7j<^>^cDfii3&^-e-c7:>r^p ^<7:)^x> h y^^ 

hycc^MT'S (Xr-^;;:7*S7 4. S7 5) « 

[0 04 3]— x-r ^:7*7 Ucr^lcg^jA^PtJ^x 

•Jjoyyu y ^(D9cma^'jLyh Vf)^mm^j2^^x$>?>f)^ 
^f)^^m^^ i::^f^yy'S7 6) 0 *«^iA^(Di«^CC 
{t. ^<D9cmo^:r,yhV^m^j2^^^-^>^tLXm 
^i^^ydm-f^y ^^^ML. -eur. ;:^T*';;:7'S7 2 
7 5<Dfim^n^. 5fe9lP^x> h y;<?5S#i2^^Sr 
^Oit-^CCt*. P^Sii^^tf*Dr«:MSi^*^T-r^<. 

[ 0 0 4 4 ] s 1 0 *5<^o'^ 1 1 itmnwji'^mffCisii ^ 

r^-^ •:/^>^ E E PROM 1 4 5 Cc^Sr^T €>T ^ -feXSbf^ 
(^Wf'-i^Mir. P^S^iA^g^. P^*#^iA^ 



9 

Iff) ^TjkTy^-^'^-hV^^o 
C 0 0 4 5 ] COmmmT^t. Vvviy^EE PROM 

(CS^C'2>=eit6^S«LTC^-2>/ci6. E E P R 

OM 1 4 5 licnr^w&ow^i^mn^iC^^r^o 

[0 04 7] ST. 01 0 (A) ^0mux. mw^- 
yi^i4 3^t. CPU! 1 :^^f^mmmmmmm^^^('^ 

^^yVr A±XMWL (:^f^y':^S8 I) . -eoft. ^ 

•;^:7-S8 3. S 84) . 
[0048] ^/c. ay«#3A<J^S^3&i5^tf 

0 1 0 (B) cc^^nrci^ct 0(c, 1 4 3 

[0 04 9] u^^m^^^^:^')T(o^:^vi?mm-r& 
m^dcwm-^ti. com^dc^t. mio (c) cc^$ 

^ih^s.^)ri)^'PU<U'DX\.>^ct^^m'r^t. ffe 

S 1 0 I'-S 1 03) o 

[0 0 5 0 ] ©JSPttfRo^^ffit^^ccoc^rti. n 1 

0(D) CC^^nrc^^cfc^CC, i^^^-r^AjfiliiBStcWiSa) 
:/u i^T&i^^'^' vy7 h^m^mi^fc}fmifimR^tih 

{Tsy^-jy'S 1 1 1 ) o 

[005 1] y'u!f^2.^WM^tiimy^fx^t. m\ 
0(E) ^c^$tirc^'5>^^^c. ^7.i;(Dl^mWiff^ti 
^ {^"r vy'S 1 2 1 ) o ^KKiiC. m \ 1^#ML-C. ^ 

[0 0 5 2 ] 1 4 3li. ^7.^(0\imitmc 

fci^r. ^n':fu j^<opm^n^^^-jyyA^W^^&i 
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